Radical prostatectomy has been shown to have a potential negative impact on penile health. Stretched penile length (SPL), which most closely correlates with erect penile length, was significantly reduced in almost half of men undergoing surgery in several studies. The purpose of this study was to test whether early intervention after surgery with a vacuum erection device could prevent the changes in penile health, as defined by SPL, found in prior studies. Forty-two men with good preoperative sexual function undergoing nerve-sparing radical prostatectomy underwent measurement of SPL preoperative and at 3 months postoperative by a single investigator. Daily use of a vacuum erection device (VED) was begun the day after catheter removal, and continued for 90 days. Men kept a log of their compliance with daily VED use. A decrease in SPL of X1.0 cm was considered significant. Out of 42 men, 39 completed the study. In men who used the VED 450% of possible days, only 1/36 (3%) had a decrease in SPL of X1.0 cm. Of the three men with poor VED compliance, two (67%) had a reduction in SPL of X1.0 cm. When compared to prior studies where 48% of men after surgery had a significant reduction in SPL, early intervention with the daily use of a VED resulted in a significantly lower risk of loss of penile length (Po0.0001). For men wishing to preserve penile health/length after surgery, early intervention with the daily use of a VED should be strongly recommended.
Introduction
All treatment for localized carcinoma of the prostate can have a negative impact on sexual health. Surgical treatment can result not only in the loss of erection function, but climacteria, painful orgasm and penile shortening. Penile shortening after surgery has been shown in several studies to be a fairly common event. [1] [2] [3] In our initial study, 1 we found that at 3 months after surgery, 48% of men had significant penile shortening, as measured through stretched penile length (SPL). The purpose of the present study was to assess if early intervention after surgery with a vacuum erection device (VED) could prevent the reduction in SPL found in our initial study.
Methods
Between February and October 2006, 42 men were enrolled in our Institutional Review Board-approved study. Inclusion criteria required that men were undergoing nerve-sparing radical prostatectomy, and had stated on an anonymous preoperatively completed UCLA Prostate Cancer Index survey that they had erections adequate for intercourse without the use of any erectile dysfunction treatments. All men denied any history of Peyronnie's disease, or prior urethral, prostate or penile surgery.
Participants were given a VED package (provided by TIMM Medical Technologies, Inc., Eden Prairie, MN, USA) with an instruction sheet regarding use of the VED for study purposes (Appendix 1). VED was used daily; beginning the day after the urethral catheter was removed, and continued for 90 days. Participants were asked to track their daily compliance and report the results at their 3-month follow-up measurement.
As SPL most closely correlates with erect penile length, 4 we chose SPL as our end point. SPL was defined as the distance from the pubo-penile skin junction to the urethral meatus with maximal manual extension of the penis by the investigator performing the measurement. 4 A decrease in SPL of X1.0 cm was considered a significant reduction, and allowed comparison to the findings in our initial study. All measurements were performed using an unmarked paper ruler by the same investigator (BLD). Duplicate measurements were performed each time, and an average of the two was used as the final measurement. The initial measurements were performed 1-2 weeks before surgery in the investigators office in the supine position, and the final measurements in the same office and position within 3 days of the conclusion of the trial period.
A single surgeon (BLD) performed all the radical prostatectomy procedures. A 20-french urethral catheter was left in place postoperatively, with removal based on a cystogram demonstrating no evidence of an anastomotic leak obtained at postoperative day 10. If a leak was present, the catheter was removed later at the physician's discretion. All catheters were removed within 14 days of surgery.
The w 2 test procedure used in conjunction with the Crosstabs function in SPSS tabulates the variable penile length against intervention and computes a w 2 statistic. The goodness-of-fit test compares the observed and expected frequencies in each category to test either that all categories contain the same proportion of values or that each category contains a user-specified proportion of values.
Results
The study enrolled 42 men. Three men were dropped from the study after initial measurement, one due to failure to complete the surgery because of previous bilateral pre-peritoneal mesh hernia repair precluding prostate removal, one due to early treatment with androgen ablation after surgery for lymph node positive disease and one man who failed to return at the appropriate point in time after surgery to obtain the 90-day measurement. In the remaining 39 men, compliance with VED use revealed that 32 men used the VED X90% of possible days, four men at 50-90% of possible days, and three men at o25% of possible days.
The mean SPL preoperative was 12.7 cm (range 10.0-15.4 cm), and postoperative was 12.3 cm (range 9.9-15.4 cm) (P40.05) ( Table 1) . Overall, 36/39 (92%) men maintained their SPL, while three men (8%) had reductions of X1.0 cm. The three men with significant shortening had changes of 1.3 cm (9% of total length), 1.8 cm (15% of total length) and 2.4 cm (17% of total length). Of importance, two of the three men with significant reductions in SPL had low compliance rates with the VED use, at 25 and 10% of possible days used. In men who were at least 50% compliant with the VED use, 35/36 (97%) maintained their SPL.
In our initial study, 1 48% of men had a decrease in SPL of X1.0 cm. The 3% rate of SPL reduction for compliant men in the present study represents a significantly reduced risk of penile shortening with VED intervention (Po0.0001).
Discussion
Surgical treatment for localized carcinoma of the prostate, even with nerve-sparing surgery, can have a significant negative impact on sexual health. One clear result of surgery [1] [2] [3] is the reduction in penile length seen in a large percentage of men. The exact cause(s) of this change is not clear, although is likely All measurements are in centimeters. **Decreased by 41.0 cm.
Preservation of penile length after radical prostatectomy BL Dalkin and BA Christopher multi-factorial as previously discussed in several publications. 5, 6 The ability to maintain penile health after surgery, such as in preserving SPL, may potentially impact on the ultimate recovery of erectile function as well.
We chose a VED intervention because of the noninvasive nature of the treatment, and the ability to restore maximal penile tumescence on a daily basis, most closely reproducing the spontaneous daily erections experienced in well-functioning potent men. Additionally, it has been shown that a VED initiates an arterial component to penile blood flow during treatment 7 providing well-oxygenated blood, rather than simply venous distention, which may aid in preserving penile tissue health as well.
Initiating intervention early in the postoperative period may be critical, as neural injury has been shown to result in immediate cellular changes, [8] [9] [10] which may contribute to future failure of penile recovery even with neural pathway healing. We therefore began penile rehabilitation immediately after catheter removal, using an intervention that could easily be performed even if patients had urinary incontinence issues, did not require an extended period of time each day and had no systemic sequelae.
A recent study 11 on VED use after surgery initiated treatment at an average time of 1 month after surgery (range 2-8 weeks), and did make some assessment of penile length. The intervention group was instructed to use the VED daily, and also as desired for intercourse. The authors found that the men who were able to use the VED for intercourse were less likely to feel their penis was shorter than those men unable to use the VED for intercourse (23 versus 85%). No measure of VED use compliance was obtained, no specific method of daily use was determined and no actual measurements of penile length were obtained. Given their study design, it is difficult to draw any definitive conclusions, except to support the belief that successful use and compliance with the VED intervention is likely important in preserving men's perception of their penile length.
Other investigators have studied the use of phosphodiesterase type 5 inhibitors (PDE-5) shortly after surgery in an effort to improve long-term sexual health recovery, 12 but no study with PDE-5 inhibitors has assessed preservation of penile length. If preservation of penile length after surgery requires significant arterial inflow to the penis, it appears unlikely that the use of PDE-5 inhibitors on a daily basis soon after surgery would prevent a loss in penile length, as the PDE-5 inhibitors uncommonly result in maximal tumescence in the early postoperative period.
A recent review of penile rehabilitation after radical prostatectomy nicely details the current status of the probable mechanisms of injury to sexual function after surgery, and the potential interventions available to prevent or repair such injury. 6 It seems that in men with good preoperative sexual health, undergoing well performed nervesparing surgery, penile rehabilitation will require early intervention with a multi-modal approach to preserve penile health, and aid in recovery of sexual function.
Our study design was strengthened by the use of a single individual to perform all measurements and the same site for pre-and postoperative testing. Also, the use of an unmarked ruler, and a database blinded to the investigator and patient, prevented any bias by either at the time of the pre-and postoperative measurements. Finally, we enrolled only men who had normal preoperative erection function based on an anonymously completed UCLA Prostate Cancer Index validated survey, so as to avoid men who may have already lost penile length through aging-related impotence, if such a loss does occur.
To be critical of our design, we had no control group except the prior study results using identical study design. We understood how difficult randomization to a non-intervention arm would be, having to discuss with potential participants the 48% risk of penile shortening seen in our initial study. We therefore proceeded with an intervention only study, using our prior study of essentially identical study design as a historical control. Another concern is that we did not include additional measurements such as the use of intracorporeal injection with color doppler flow changes, and measurements of penile volume, which can provide additional important information concerning penile health. We sought to maintain a non-invasive nature of our study, so as to avoid participant drop-out due to refusal to have pre-and postoperative invasive studies, although, future studies of penile rehabilitation mechanisms may require such investigation. Finally, we elected the 3-month time frame to correlate and compare to our initial study results. Although we found a significant improvement in preservation of SPL at 3 months in this early VED intervention study, it may require prolonged use of the VED, until adequate spontaneous erection function recovers, to preserve penile length/health in the long term. We routinely told all participants at their 3-month measurement that it may be best to continue the VED intervention indefinitely.
Conclusion
Reductions in penile length can be a common finding in men undergoing radical prostatectomy, regardless of the nerve-sparing nature of the surgery. Our study found that early intervention with the simple daily use of a VED prevented the penile length loss in almost all men compliant with the early intervention. To date, the best method for penile rehabilitation after Preservation of penile length after radical prostatectomy BL Dalkin and BA Christopher radical prostatectomy in order to preserve or assist in recovery of penile health has not yet been defined. Our findings strongly support a role for early intervention with the daily use of a VED in men wishing to preserve penile length, and potentially penile health, after surgical treatment for localized carcinoma of the prostate.
